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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an active material for nickel electrode of 
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SOLUTION: This active material for the nickel electrode of alkaline battery 
comprisBS-a-fc si compon ent <~>f nirkpl hyd roxide family and a second component 
c ontaining one kind of element selected from among the eleja eiitaroup of 
Scandium, lantnanum, cerium, praseodymium, neodymium, promethium, 
samarium, 

europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, lutetium, 
hafnium, tantalum, tungsten, rhenium, osmium, iridium, platinum, g old and^ 
mercury. The second component, in general contains a 0.5 to 20 wr parts for 
the first component of 100. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nickel electrode active material for alkaline batteries containing the 2nd component containing one sort 
of elements chosen from the element group which consists of the 1st component, a scandium and a lanthanum, the 
cerium, the praseodymium, the neodymium, the promethium, the samarium, the europium, the gadolinium, the terbium, 
the dysprosium, the holmium, ERUPIUMU, the thulium, the lutetium, the hafnium, the tantalum, the tungsten, the 
rhenium, the osmium, the iridium, the platinum, gold, and mercury of a nickel hydroxide system 
[Claim 2] The 1st component of the above is a nickel electrode active material for alkaline batteries according to claim 
1 which is the mixture containing at least one sort in the nickel hydroxide to which different-species elements other 
than nickel hydroxide and a nickel element dissolved, and at least one sort in metal cobalt and a cobalt oxide. 
[Claim 3] The 1st component of the above is a nickel electrode active material for alkaline batteries according to claim 
1 which is the particle group which consists of at least one sort in the group of the particle which covered the nickel 
hydroxide particle with the cobalt compound, and the group of the particle which covered with the cobalt compound 
the nickel hydroxide particle to which different-species elements other than a nickel element dissolved. 
[Claim 4] The aforementioned cobalt compound is a nickel electrode active material for alkaline batteries according to 
claim 3 which is at least one sort chosen from the group which consists of a compound of the high order cobalt 
exceeding 1 cobalt oxide, divalent alpha type cobalt hydroxide, divalent beta type cobalt hydroxide, and divalent. 
[Claim 5] The 2nd component of the above is a nickel electrode active material for alkaline batteries according to claim 
1, 2, 3, or 4 which is the compound of the aforementioned element chosen from the aforementioned element group. 
[Claim 6] The nickel electrode active material for alkaline batteries according to claim 1, 2, 3, 4, or 5 which is the 
metallic element chosen from the group which the aforementioned element chosen from the aforementioned element 
group becomes from a holmium, an erbium, a thulium, and a lutetium. 

[Claim 7] The nickel electrode active material for alkaline batteries according to claim 1, 2, 3, 4, 5, or 6 in which the 
2nd component of the above is by 0.5 - 20 weight ****** to the aforementioned 1st component 100 weight section. 
[Claim 8] The alkaline battery characterized by providing the following The 1st component of a nickel hydroxide 
system The positive electrode equipped with the active material containing the 2nd component containing one sort of 
elements chosen from the element group which consists of a scandium, a lanthanum, a cerium, a praseodymium, 
neodymium, a promethium, samarium, a europium, a gadolinium, a terbium, a dysprosium, a holmium, ERUPIUMU, a 
thulium, a lutetium, a hafnium, a tantalum, a tungsten, a rhenium, an osmium, iridium, platinum, gold, and mercury 
The negative electrode which makes a hydrogen storing metal alloy an active material The electrolytic solution 
arranged in the case where the separator arranged between the aforementioned positive electrode and the 
aforementioned negative electrode, and the aforementioned positive electrode, the aforementioned negative electrode 
and the aforementioned separator are held, and the aforementioned case 

[Claim 9] The aforementioned separator is an alkaline battery according to claim 8 which is the nonwoven fabric which 
is formed using the microfilament of a polyolefin resin system, and has a hydrophilic property. 
[Claim 10] The alkaline battery according to claim 8 or 9 by which cell temperature is set as 40-80 degrees C at the 
time of an initial chemical conversion. 

[Claim 11] The initial chemical-conversion method including the process which sets an alkaline battery as the cell 
temperature of 40-80 degrees C, and is charged of an alkaline battery characterized by providing the following The 
positive electrode equipped with the active material containing the 2nd component containing one sort of elements 
chosen from the element group which consists of the 1st component and the scandium, the lanthanum, the cerium, the 
praseodymium, the neodymium, the promethium, the samarium, the europium, the gadolinium, the terbium, the 
dysprosium, the holmium, ERUPIUMU, the thulium, the lutetium, the hafnium, the tantalum, the tungsten, the 
rhenium, the osmium, the iridium, the platinum, gold, and mercury of a nickel hydroxide system The negative electrode 
which makes a hydrogen storing metal alloy an active material Separator arranged between the aforementioned positive 
electrode and the aforementioned negative electrode The electrolytic solution arranged in the case where the 



aforementioned positive electrode, the aforementioned negative electrode, and the aforementioned separator are held, 
and the aforementioned case 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the initial chemical-conversion method of the 
initial chemical-conversion method of an active material, a battery, and a battery, the alkaline battery using the nickel 
electrode active material for alkaline batteries, and the active material concerned, and such an alkaline battery 
especially. 
[0002] 

[Description of the Prior Art] The nickel hydrogen battery which is a kind of an alkaline battery is being used as a 
source of power for portable electronic equipment, such as a cellular phone, a small power tool, and a small personal 
computer. Although excelled in the point that a nickel hydrogen battery can use nickel hydroxide system material for a 
positive-electrode side, and uses a hydrogen storing metal alloy for a negative-electrode side as an active material, 
respectively, and high-energy density can usually be attained, recently, in addition to it, improvement of a high-rate- 
discharge property is made, and it has come to be observed also as a source of power of high power uses, such as a 
hybrid car which uses both the electrical and electric equipment and a gasoline as an energy source, and an electric 
vehicle. 

[0003] Since the above nickel hydrogen batteries have the large difference of the potential (oxygen-evolution potential) 
which oxygen generates by decomposition of the electrolytic solution, and the potential (oxidation reaction potential) in 
which the oxidation reaction to the oxy-nickel hydroxide which is a positive active material from nickel hydroxide 
occurs when used near ordinary temperature, although they can generally expect a high charging efficiency, when a 
temperature rise is carried out by generation of heat at the time of charge and discharge etc., this potential difference 
becomes small and they are in the inclination for a charging efficiency to fall. For this reason, although it is desirable to 
be used in the environment which raised thermolysis nature and which cannot carry out a temperature rise easily as for 
a nickel hydrogen battery, since it is usually arranged in [, such as the inside of pocket electronic equipment, and 
automatic in the car, ] the narrow space which cannot radiate heat easily and is used in many cases, it is difficult not to 
avoid a temperature rise but to maintain a charging efficiency highly in many cases. 

[0004] Then, about the nickel hydrogen battery, the improvement for suppressing decline in the charging efficiency 
under an elevated temperature is considered variously, for example, some nickel elements which constitute nickel 
hydroxide in a positive electrode in JP,3-78965,A - the [ of periodic law ] ~ by replacing in II group element, cobalt, 
or these both, oxygen-evolution potential is shifted to **, or oxidation reaction potential of nickel hydroxide is shifted 
to **, and even if it is under an elevated temperature, what was set up so that the difference of oxidation reaction 
potential and oxygen-evolution potential might become large is indicated by this Moreover, a lithium hydroxide is 
added to the potassium-hydroxide electrolytic solution which is the alkali electrolytic solution usually used in a nickel 
hydrogen battery, and the composition in which oxygen-evolution potential is shifted to ** by this is indicated by JP,7- 
45281, A. However, although the improvement means of the charging efficiency indicated by these official reports can 
improve the charging efficiency under an elevated temperature to some extent, the effect is necessarily unsatisfying. 
[0005] Then, what added the ytterbium or the ytterbium compound (for example, oxides, such as Yb 203) to the nickel 
hydroxide of a positive electrode is indicated by JP,9-92279,A as an alkaline battery by which the elevated-temperature 
property has been improved remarkably. Moreover, what added the yttrium or the yttrium compound (Y203 and Y 
(OH) 3 etc.) to the nickel hydroxide of a positive electrode similarly is indicated by JP,5-28992,A. Although the 
difference of the potential and oxidation reaction potential concerned tends to become large and can raise the charging 
efficiency under an elevated temperature in the positive electrode as a result of the oxygen-evolution potential at the 
time of charge shifting to a ** side, these alkaline batteries Since it is usually hard to distribute an ytterbium, a 
ytterbium compound, an yttrium, or an yttrium compound in a nickel hydroxide, It is difficult from the first stage to 
obtain sufficient charging efficiency, and since these elements and compounds may bar formation of the conductive 
network in a positive electrode, they are difficult to maintain a high-rate-discharge property. 



[0006] It is to realize the alkaline battery which can attain a high charging efficiency, maintaining a high-rate-discharge 

property, even if the purpose of this invention is the case where cell temperature is an elevated temperature. 

[0007] 

[Means for Solving the Problem] The nickel electrode active material for alkaline batteries concerning this invention 
contains the 2nd component containing one sort of elements chosen from the element group which consists of the 1st 
component, a scandium and a lanthanum, the cerium, the praseodymium, the neodymium, the promethium, the 
samarium, the europium, the gadolinium, the terbium, the dysprosium, the holmium, ERUPIUMU, the thulium, the 
lutetium, the hafnium, the tantalum, the tungsten, the rhenium, the osmium, the iridium, the platinum, gold, and 
mercury of 

[0008] Here, one mode of the 1st component is the mixture containing at least one sort in the nickel hydroxide to which 
different- species elements other than nickel hydroxide and a nickel element dissolved, and at least one sort in metal 
cobalt and a cobalt oxide. 

[0009] Moreover, other modes of the 1st component are particle groups which consist of at least one sort in the group 
of the particle which covered for example, the nickel hydroxide particle with the cobalt compound, and the group of the 
particle which covered with the cobalt compound the nickel hydroxide particle to which different-species elements 
other than a nickel element dissolved. Here, a cobalt compound is at least one sort chosen from the group which 
consists of a compound of the high order cobalt exceeding for example, 1 cobalt oxide, divalent alpha type cobalt 
hydroxide, divalent beta type cobalt hydroxide, and divalent. 

[0010] On the other hand, the 2nd component is the compound of the element chosen from the above-mentioned 
element group. In addition, in the 2nd component, the element chosen from the above-mentioned element group has the 
desirable metallic element chosen from the group which consists of a holmium, an erbium, a thulium, and a lutetium. 
[001 1] The 2nd component is in the above nickel electrode active materials for alkaline batteries of this invention by 
0.5-20 weight ****** for example, to the 1st component 100 weight section. 

[0012] The alkaline battery concerning this invention The 1st component of a nickel hydroxide system, and a 
scandium, A lanthanum, a cerium, a praseodymium, neodymium, a promethium, samarium, A europium, a gadolinium, 
a terbium, a dysprosium, a holmium, ERUPIUMU, a thulium, a lutetium, a hafnium, a tantalum, a tungsten, The 
positive electrode equipped with the active material containing the 2nd component containing-oae sort of elements 
cho sen from the eleme nt grr^p whir.h co nsists of a rhenium, an osmium, iridiu m, platimiifr), go ffl, and merc ury, It has 
the electrolytic solution arranged in the case where the separator arranged between the negative electrode and positive 
electrode which make a hydrogen storing metal alloy an active material, and a negative electrode, a positive electrode, 
a negative electrode, and separator are held, and a case. 

[0013] Here, separator is a nonwoven fabric which is formed using the microfilament of for example, a polyolefin resin 
system, and has a hydrophilic property. 

[0014] As for the alkaline battery of this invention, cell temperature is usually set as 40-80 degrees C at the time of an 
initial chemical conversion. 

[0015] Moreover, the initial chemical-conversion method of the alkaline battery concerning this invention The 1st 
component of a nickel hydroxide system and a scandium, a lanthanum, a cerium, A praseodymium, neodymium, a 
promethium, samarium, a europium, A gadolinium, a terbium, a dysprosium, a holmium, ERUPIUMU, The positive 
electrode equipped with the active material containing the 2nd component containing one sort of elements chosen from 
the element group which consists of a thulium, a lutetium, a hafnium, a tantalum, a tungsten, a rhenium, an osmium, 
iridium, platinuirff gold^nd mercury, The process which sets the alkaline battery equipped with the case where the 
separator airangW-between the negative electrode which makes a hydrogen storing metal alloy an active material, and a 
positive electrode and a negative electrode, and a positive electrode, a negative electrode and separator are held, and the 
electrolytic solution arranged in a case as the cell temperature of 40-80 degrees C, and is charged is included. 
[0016] 

[Embodiments of the Invention] The nickel electrode active material for alkaline batteries of this invention contains the 
1st component of a nickel hydroxide system, and the 2nd component containing one sort of elements chosen from the 
fixed element group. 

[0017] The 1st component used by this invention, i.e., the component of a nickel hydroxide system, is the group of the 
particle usually used for alkaline batteries, such as a nickel hydrogen battery, which makes nickel hydroxide a principal 
component, and especially the kind is not limited. Here, the nickel hydroxide to which different-species elements other 
than nickel (namely, except the composition element of nickel hydroxide) dissolved in the crystal lattice of nickel 
hydroxide as nickel hydroxide which is a principal component for the purpose of raising more nickel hydroxide itself 
and the charging efficiency under an elevated temperature can be used (hereafter, these nickel hydroxide may be named 
generically and it may only be called "nickel hydroxide"). 

[0018] As a different-species element which dissolves to nickel hydroxide, zinc and cobalt can be mentioned, for 



example. Such a different-species element may be dissolving in the crystal lattice of nickel hydroxide as a simple 
substance (metal), and may be dissolving in the crystal lattice of nickel hydroxide as compounds, such as a hydroxide 
and an oxide. Moreover, as for the different-species element, two or more sorts of things may be dissolving 
Simultaneously. Furthermore, usually, the content of such a different-species element in the crystal lattice of nickel 
hydroxide is the weight conversion as a different-species element, and it is desirable to be set up at least to the weight 
of nickel hydroxide more than 2 weight sections. 

[0019] Moreover, what mixed the accessory constituent of a cobalt system may be used to the principal component 
which consists of the above nickel hydroxide for the purpose of giving conductivity to nickel hydroxide and raising the 
utilization factor as a component of a nickel hydroxide system. As an accessory constituent of the cobalt system used 
here, the particle-like object (powdered material) of metal cobalt or a cobalt oxide (for example, 1 cobalt oxide) can 
usually be illustrated. These may be suitably used together. After mixing the 2nd component mentioned later, even if 
the component of such a nickel hydroxide system, i.e., the 1st component, is, the conductive network for raising 
conductivity is easy to be formed, and the charging efficiency and high-rate-discharge property at the time of an 
elevated temperature become easy to attain a good active material. 

[0020] Furthermore, the conductive network in an active material makes it to give conductivity to the front face of the 
particle of nickel hydroxide, and be easy to be formed as a component of a nickel hydroxide system in it, and in order 
to prevent that nickel hydroxide swells by the repeat of the charge-and-discharge cycle of a cell simultaneously, and a 
battery life is shortened, what covered with the cobalt compound the front face of the particle of nickel hydroxide 
where the particle or different-species element of nickel hydroxide dissolved may be used. Moreover, what mixed these 
suitably may be used. Although the cobalt compound used here is not limited especially if it is usually used in order to 
cover with the above-mentioned purpose the particle of nickel hydroxide used as an active material, it is at least one 
sort chosen from the group which consists of a compound of the high order cobalt preferably exceeding 1 cobalt oxide, 
divalent alpha type cobalt hydroxide, divalent beta type cobalt hydroxide, and divalent. After mixing the 2nd 
component mentioned later, even if the component of such a nickel hydroxide system, i.e., the 1st component, is, the 
conductive network for raising conductivity is easy to be formed, and the charging efficiency and high-rate-discharge 
property at the time of an elevated temperature become easy to attain a good alkaline battery. 
[0021] An element with the 2nd fixed component used by this invention on the other hand, i.e., a scandium, (Sc) A 
lanthanum (La), a cerium (Ce), a praseodymium (Pr), neodymium (Nd), A promethium (Pm), samarium (Sm), a 
europium (Eu), A gadolinium (Gd), a terbium (Tb), a dysprosium (Dy), A holmium (Ho), ERUPIUMU (Er), a thulium 
(Tm), a lutetium (Lu), One sort of elements chosen from the element group of a hafnium (Hf), a tantalum (Ta), a 
tungsten (W), a rhenium (Re), an osmium (Os), iridium (Ir), platinum (Pt), gold^u)/ind mercury (Hg) are included. 
[0022] In the 2nd component used by this invention, especially the content gestalrorthe element chosen from the 
above-mentioned element group is not limited. Namely, the element chosen from the above-mentioned element group 
should just be contained in the - 2n<L component a simple substance or a compound. Here, as a 

compound of an element, a^ f^ide^l^iydroxi^ ^a halogenide^ nd a carbonation object can be mentioned, for example. 
Moreover, two or more sorts of compounds otme element with the same compound of the element concerned may be 
mixed. In addition, a thing desirable as a compound of an element is one sort in an oxide and a hydroxide. 
[0023] A thing desirable as the 2nd component used by this invention is the simple substance of a metallic element 
chosen from the group (it may be hereafter called a specific element group) which consists of Ho, Er, Tm, and Lu 
among above-mentioned element groups, and the group which consists of Er, Tm, and Lu more preferably, or the 
compound of the metallic element concerned. These elements and especially the nickel electrode equipped with the 
active material using the 2nd component containing those oxides have the large difference of oxygen-evolution 
potential and the oxidation reaction potential of nickel hydroxide compared with other elements also in which (40 
degrees C and 60 degrees C) temperature, as shown in drawing 1 . This is for the active material of this invention 
containing such an element to shift oxygen-evolution potential to a ** side more, can suppress the oxidative 
degradation of the water which is the competitive reaction which this generates in the charge last stage of an alkaline 
battery, consequently can raise more effectively the charging efficiency of the alkaline battery at the time of an elevated 
temperature. 

[0024] In the nickel electrode active material for alkaline batteries of this invention containing the 1st above component 
and the 2nd component, usually, as for the blending ratio of coal of the 1st component and the 2nd component, it is 
desirable to set the 2nd component as 0.5 - 20 weight section to the 1st component 100 weight section, and it is more 
desirable to set it as 2 - 5 weight section. When the blending ratio of coal of the 2nd component is under the 0.5 weight 
section, in an alkaline battery, there is a possibility that it may become difficult for the effect of shifting oxygen- 
evolution potential to ** to fall, and to raise the charging efficiency of the alkaline battery at the time of an elevated 
temperature. On the contrary, when the blending ratio of coal of the 2nd component exceeds 20 weight sections, there 
is a possibility that formation of a conductive network may be checked in the 1st component of an active material, 



consequently the high-rate-discharge property of an alkaline battery may fall. Moreover, the 2nd component also has a 
possibility of the blending ratio of coal of the 1st component falling relatively as the blending ratio of coal increases, 
since it is not the component which participates in charge and discharge directly in an active material, and the absolute 
magnitude of the 1st component decreasing as a result, and reducing the energy density of an alkaline battery. 
[0025] The nickel electrode active material for alkaline batteries of this invention prepares separately the 1st above- 
mentioned component and the 2nd above-mentioned component, and if the 2nd component is added and it mixes 
uniformly at a desirable above-mentioned predetermined rate to the 1st component, it can prepare them. Thus, if it 
mixes with binders, such as a carboxymethyl cellulose, the prepared active material is usually prepared in the shape of 
a paste and this paste is applied to the porosity substrate made from nickel, it can constitute the positive electrode for 
alkaline batteries. 

[0026] Since the nickel electrode active material for alkaline batteries concerning this invention adds the 2nd above 
component and is mixed to the 1st above-mentioned component, in the alkaline battery using it, it can shift oxygen- 
evolution potential to **, consequently can set up greatly the difference of the oxygen-evolution potential concerned 
and the oxidation reaction potential by the side of the nickel hydroxide system component which is the 1st component. 
Consequently, a charging efficiency cannot fall easily at the time of an elevated temperature, and the alkaline battery 
using the nickel electrode active material of this invention can maintain a high charging efficiency. In addition, in the 
active material of this invention, since the 2nd component is contained in the state where it became independent of the 
1st component, it cannot check formation of the conductive network in the 1st component easily. Therefore, the active 
material of this invention can raise the charging efficiency at the time of an elevated temperature in an alkaline battery, 
maintaining a high-rate-discharge property. 

[0027] Next, with reference to drawing 2 , the alkaline battery concerning one gestalt of operation of this invention is 
explained. In drawing, an alkaline battery 1 is a nickel hydrogen battery, and is mainly equipped with the positive 
Qlectrode3 arranged in a case 2 and the case 2 concerned, a negative electrode 4, separator 5, and the electrolytic 
solution (not shown). 

[0028] A case 2 is a in general circle tubed container which has opening 2a in the upper part, and the base section is set 
as the negative-electrode terminal. A positive electrode 3, a negative electrode 4, and separator 5 are band-like 
members which all have flexibility, and they are arranged in the case 2 in the state where it was rolled round in the 
shape of a whorl, a positive electrode 3 and a negative electrode 4 sandwiching separator 5. moreover, the state where, 
as for opening 2a of a case 2, the electrolytic solution was poured in into the case 2 - it is - an insulating gasket 6 - 
inserting - the obturation board 7 -- liquid - it is blocked densely In addition, the obturation board 7 has the positive- 
electrode terminal 8 on the upper surface. This positive-electrode terminal 8 is connected to the positive electrode 3 by 
the charge collector 9 which connects the obturation board 7 and a positive electrode 3 electrically. 
[0029] To porosity substrates made from nickel, such as a foaming nickel board which has flexibility, the positive 
electrode 3 used in such an alkaline battery 1 applies uniformly the paste containing the above-mentioned nickel 
electrode active material concerning this invention, and dries it. 

[0030] Moreover, to the pierced steel plank which has flexibility, a negative electrode 4 applies uniformly the paste 
containing the powder and thickener of a hydrogen storing metal alloy, and dries it. Although the hydrogen storing 
metal alloys used here are especially various kinds of things used in the nickel hydrogen battery and are not limited, 
they are AB2 system alloy which has the Laves-phase structures of having CaCu5 type structure, such as AB5 system 
alloy, MgCu2 type, and MgZn2 type, for example, AB system alloy which has CsCl type structure, or A2B system 
alloy which has Mg2nickel type structure. 

[0031] Separator 5 consists of a nonwoven fabric of the permeability formed using polyolefin resin system fiber, such 
as for example, polyethylene-resin fiber and polypropylene resin fiber, and the microfilament whose diameter of 
average fiber is about 3-25 micrometers preferably. As for this nonwoven fabric, it is desirable that the amount of eyes 
is set as 40 - 80 g/m2. when the amount of eyes is set up in this way, the hydrogen gas generated in the hydrogen 
storing metal alloy of a negative electrode 4 by the cell reaction moves the nonwoven fabric concerned to a positive- 
electrode 3 side - the permeability of the grade which can suppress internal pressure elevation of an alkaline battery 1, 
suppressing a thing effectively ~ it may specifically be set as about [ a 6-40 cc/cm2/second ] permeability 
Consequently, in a positive electrode 3, the reduction reaction by hydrogen gas stops being able to happen easily, and 
the self-discharge of an alkaline battery 1 will be suppressed. 

[0032] Moreover, as for the nonwoven fabric which constitutes separator 5, what has a hydrophilic property is 
desirable. After flooding the nonwoven fabric which has a hydrophilic property with the vinyl monomer solution 
containing the method which is immersed in an oleum and carries out sulfonation processing of the nonwoven fabric 
which consists of above-mentioned fiber, and a photosensitizer in a nonwoven fabric, it is realizable by the method of 
irradiating ultraviolet rays to the nonwoven fabric concerned, and introducing a carboxyl group etc. Moreover, when 
the monomer of an acrylic-acid system uses beforehand that by which graft polymerization was carried out as 



polyolefin resin system.fiber, the nonwoven fabric which has a hydrophilic property can be obtained. 
[0033] The separator 5 which has an above-mentioned hydrophilic property has ion-exchange ability preferably. In this 
case, the ion-exchange ability of separator 5 has desirable 0.05 - 1 milliequivalent / g as an amount of exchange of 
p'otassium ion. When it has such ion-exchange ability, separator 5 can adsorb various kinds of impurity ion, such as 
transition-metals ion eluted from N03- which exists in the electrolytic solution, N02-, NH4+, and the negative 
electrode 4, and can suppress effectively the self-discharge of tije-alkaliogbattery 1 resulting from these impurity ion. 
[0034] The autolysis phenomenon of the oxy-nickel hydroxid^NiOOH)wkich incidentally generates the self- 
discharge of an alkaline battery 1 in the active material of a positive electrode 3 at the time of charge of an alkaline 
battery 1, And above-mentioned N03- which is the impurity which may be contained all over a positive electrode 3, In 
the shuttle effect 3 by ion, such as N02- and NH4+ , i.e., a positive electrode, N02-ion oxidizes to N03-ion, and it is 
regarded as what is produced according to the phenomenon in which N03-ion is simultaneously returned to N02-ion in 
a negative electrode 4 etc. 

[0035] Furthermore, the electrolytic solution used in this alkaline battery 1 is various kinds of alkaline-water solutions, 
and although they are not limited especially, it is the solution in which the potassium hydroxide, the lithium hydroxide, 
the sodium hydroxide, etc. were dissolved, for example. 

[0036] Since the above-mentioned nickel electrode active material which starts this invention in a positive electrode 3 
is used for the above-mentioned alkaline battery 1 concerning this invention, it can shift oxygen-evolution potential to 
**, consequently can set up greatly the difference of the oxygen-evolution potential concerned and the oxidation 
reaction potential by the side of the nickel hydroxide system component which is the 1st component. Consequently, this 
alkaline battery 1 can attain a high charging efficiency, maintaining a high-rate-discharge property at the time of an 
elevated temperature. 

[0037] In addition, as for the above-mentioned alkaline battery 1, it is usually desirable to set up and use the 
temperature at the time of an initial chemical conversion for 40-80 degrees C. When the temperature at the time of an 
initial chemical conversion is set up in this way, in a positive electrode 3, the dissolution or distribution into the 1st 
component of the 2nd component contained in a nickel electrode active material is easy to be promoted, and it is easier 
to shift oxygen-evolution potential to **. Consequently, as for an alkaline battery 1, the difference of oxygen-evolution 
potential and oxidation reaction potential becomes larger, and the charging efficiency at the time of an elevated 
temperature will be raised more. 

[0038] In addition, when the temperature at the time of an initial chemical conversion is set up more highly than 80 
degrees C, there is a possibility that the electrolytic solution may begin to leak to the case 2 shell exterior, and the 
corrosion of a hydrogen storing metal alloy becomes easy to advance in a negative electrode 4, and the life of an 
alkaline battery 1 may become short as a result. 

[0039] Incidentally, as the method of an initial chemical conversion, although the temperature of an alkaline battery 1 is 
set as the above-mentioned range, and it is in the state, and the method of charging by the charging current of 1/10 or 
more CmAs for further 10 hours or more is employable after charging by the charging current of 1/20 or less CmA for 
10 or less hours, as long as a temperature setup is made above, other charge methods may be adopted, for example. 
[0040] 

[Example] The element compound (B) which an example 1 - 14(manufacture of positive electrode) alpha type cobalt 
hydroxide are covered by the front face, and zinc and cobalt indicate to be 3 weight sections and the powder (A) of 
nickel hydroxide by which 6 weight sections dissolution was carried out to Table 1, respectively was mixed by the 
weight ratio of A:B=96.5:3.5, and the positive active material was obtained. Next, the obtained active material 80 
weight section and the carboxymethyl-cellulose solution 20 weight section were mixed, and the paste was prepared. 
After applying this paste to the nickel porous-body substrate which is a charge collector uniformly and drying, the 
porous-body substrate was pressurized and cut in the electrode size for the cells of AA size. Thereby, capacity obtained 
the positive electrode of 1 ,500mAh(s). 
[0041] 
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[0042] (Manufacture of a negative electrode) Composition of MmNi3.5Co0.8Mn0.4aluminum0.3 (Mm means the 
misch metal which is the mixture of rare earth elements, such as La, Ce, Pr, Nd, and Sm.) the following examples » 
also setting - being the same -- the thickener was added to the hydrogen storing metal alloy powder which has the 
CaCu5 type structure shown, and the paste was prepared After applying this paste to the pierced steel plank and drying, 
the pierced steel plank was pressurized and cut in the electrode size for the cells of AA size. This obtained the negative 
electrode. 

[0043] (Manufacture of a nickel hydrogen battery) The acrylic acid involved in an above-mentioned positive electrode 
and an above-mentioned negative electrode on both sides of the separator which consists of a polypropylene resin 
system nonwoven fabric by which graft polymerization was carried out, and has arranged this in the case of a 
cylindrical shape. And concentration poured in the electrolytic solution which the potassium-hydroxide solution and 
concentration of 6.8 mol/dm3 become from mixed liquor with the lithium-hydroxide solution of 0.5 mol/dm3 into the 
case concerned, and capacity manufactured the alkaline battery (nickel hydrogen battery) of the cylindrical shape AA 
size sealing type of 1 ,500mAh(s). 

[0044] Except for the point of having not used the element compound shown in example of comparison 1 table 1, the 
positive electrode was manufactured like the case of examples 1-14, and the same nickel hydrogen battery as the case 
of examples 1-14 was manufactured using this positive electrode. In addition, the capacity of the positive electrode 
which manufactured here was l,500mAh. 

[0045] Each nickel hydrogen battery of evaluation 1 examples 1-14 and the example 1 of comparison was left for 2 
hours, after pouring in and sealing the electrolytic solution, and the initial chemical conversion of the cell temperature 
was first maintained and carried out to 40 degrees C after that. Here, after charging cell temperature by the charging 
current of l/50CmA in the state where it maintained at 40 degrees C for 10 hours, it charged by the charging current of 
l/10CmA for 10 hours. And charge-and-discharge processing of 1 cycle eye was carried out after this initial chemical 
conversion by carrying out constant-current discharge of the cell concerned until a cell voltage is set to 1.0V by the 
discharge current of l/5CmA. Next, in the charge-and-discharge processing after a two-cycle eye, constant-current 
charge was carried out by the charging current of l/10CmA for 15 hours, and constant-current discharge was carried 
out to 1 .0V by the discharge current of l/5CmA. 

[0046] The charging efficiency under temperature environment (20 degrees C, 50 degrees C, 60 degrees C, and 70 
degrees C) was investigated about each cell after above-mentioned charge-and-discharge cycle processing in the place 
by which the service capacity of each cell was stabilized. Here, charge and discharge were repeated on the same 
conditions as an above-mentioned two-cycle eye or subsequent ones until service capacity became fixed, keeping cell 
temperature at 20 degrees C, 50 degrees C, 60 degrees C, or 70 degrees C, respectively, and service capacity in that 
case was made into the charging efficiency. A result is shown in drawin g 3 . In addition, drawing 3 shows the service 
capacity (charging efficiency) at the time of carrying out constant-current discharge by the discharge current of 
0.2CmA(s) in the cell temperature of 20 degrees C as criteria (100%). Compared with the cell of the example 1 of 
comparison, as for the cell of examples 1-14, drawing 3 shows that a charging efficiency cannot fall easily, even when 
cell temperature is an elevated temperature. It turns out [ of a charging efficiency ] under 60-degree C temperature 



environment that especially the cell of examples 9, 10, and 1 1 is high. 

[0047] About the cell of evaluation 2 example 1 1 and the example 1 of comparison, the temperature at the time of the 
initial chemical conversion in evaluation 1 was set as 20 degrees C, 40 degrees C, 60 degrees C, and 80 degrees C, 
respectively. And the charging efficiency at the time of setting cell temperature as 60 degrees C was investigated like 
the case of evaluation 1 about these cells. A result is shown in drawin g 4 . Drawin g 4 shows that a charging efficiency 
increases it further when the temperature at the time of an initial chemical conversion is set as 40 degrees C or more, 
although it turns out that the charging efficiency is increasing remarkably compared with the cell of the example 1 of 
comparison in the cell of an example 1 1 even when the temperature at the time of an initial chemical conversion is 20 
degrees C. 

[0048] Except for the point using what mixed what is shown in Table 2 at a rate shown in this ** as an element 
compound (B), the positive electrode was manufactured like the case of examples 1-14 to the (Powder A) 100 weight 
section of the nickel hydroxide used in 15 to example 17 examples 1-14. And the same nickel hydrogen battery as the 
case of examples 1-14 was manufactured using this positive electrode. 

[0049] About each cell of evaluation 3 examples 15-17, the initial chemical conversion was carried out at 40 degrees C 
by the same method as the case of evaluation 1, and the charging efficiency under 60-degree C temperature 
environment was investigated like the case of evaluation 1 after that. A result is shown in Table 2. In a positive 
electrode, Table 2 shows [ of a charging efficiency ] that the cell of each example is high compared with the case (refer 
to example of comparison 1 : drawing 4 ) where such an element compound (B) is not included, when the element 
compound (B) is being mixed in the range of 0.5 - 20 weight section to the (Powder A) 100 weight section of nickel 
hydroxide. 
[0050] 
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[0051] Moreover, what carried out 25 weight sections mixture of the element compound (B) is further set up about the 



cell of the example 16 which carried out the initial chemical conversion at 40 degrees C, and the result which 
. investigated* the* high-rate-discharge property under 20-degree C temperature environment is shown in drawing 5 . In 
addition, a high-rate-discharge property here carries out constant-current charge of the cell by the charging current of 
l/lOCmA for 15 hours, and is the result of investigating by carrying out constant-current discharge to 1.0V by the 
discharge current of CmA, lCmA, and 3CmA(s) 1/2 after that. Drawing 5 shows that the high-rate-discharge property 
is falling, although a charging efficiency is high when, as for the cell of an example 16, the mixed rate of an element 
compound (B) exceeds 20 weight sections (refer to Table 2). In a positive electrode, formation of a conductive network 
becomes inadequate, and this is considered for the energy density of a cell to fall, when many element compounds (B) 
are mixed from 20 weight sections in a positive active material. 

[0052] Cobalt hydroxide was covered to the nickel hydroxide particle which carried out solid-solution addition of 
example 18 (manufacture of a positive electrode) zinc and the cobalt. 2035 % of the weight of Lu(s) as the 95 % of the 
weight of the 1st component which consists of this nickel hydroxide particle group, and the 2nd component was mixed, 
and the positive active material was prepared. 

[0053] Next, the obtained positive active material and 2% solution of a carboxymethyl cellulose were mixed, and the 
paste was prepared. And after surface density 450 g/m2 and porosity applied this paste to the nickel metal porosity 
substrate which is about 95% uniformly and dried, the porous substrate was pressurized and cut in the electrode size for 
the cells of AA size. This obtained the positive electrode; 

[0054] (Manufacture of a negative electrode) The hydrogen storing metal alloy which has AB5 type structure shown 
with composition of MmNi3.55Co0.75Mn0.4aluminum0.3 was ground using the wet ball mill, and the hydrogen 
storing metal alloy powder whose mean particle diameter is 25 micrometers was manufactured. And the thickener 
(polytetrafluoroethylene) was added to this hydrogen storing metal alloy powder, and the paste was prepared. After 
applying this paste to the punching metal and drying, the punching metal was pressurized and cut in the electrode size 
for the cells of AA size, and the negative electrode was obtained. 

[0055] (Manufacture of separator) Paper making of the polyolefine system assembled-die fiber whose diameter of 
average fiber is 10 micrometers was carried out by the wet paper-making method, and the amount of eyes obtained the 
nonwoven fabric of 50 - 60 g/m2. After carrying out division processing by the high-pressure stream method and 
turning minutely, by the heat calendering roll, it was stuck by pressure and the pressure of this nonwoven fabric was 
regulated, and thickness was set as 0.12-0. 15mm, and permeability was set as the 10-20cc [/cm ]2/second. Next, this 
nonwoven fabric was immersed into the vinyl monomer solution containing a photosensitizer, and ultraviolet rays were 
further irradiated to the nonwoven fabric concerned. This obtained the separator with which the carboxyl group was 
introduced. It was made into the amount of exchange of potassium ion, the amount of carboxyl groups, i.e., the ion- 
exchange ability, of this separator, and it was 0.2 - 0.5 milliequivalent /g. 

[0056] (Manufacture of a nickel hydrogen battery) On both sides of above-mentioned separator, an above-mentioned 
positive electrode and an above-mentioned negative electrode were involved in, and this has been arranged in a 
cylindrical case. And the electrolytic solution which consists of potassium-hydroxide solution was poured in into the 
case, and capacity manufactured the cylinder-like alkaline battery (nickel hydrogen battery) of l,500mAh(s). 
[0057] Except for the point only using what performed corona discharge processing, the same nickel hydrogen battery 
as the case of an example 18 (capacity =l,500mAh) was manufactured to the nonwoven fabric before the carboxyl 
group introduction obtained in the manufacture process of the separator in an example 18 as example 19 separator. 
[0058] The positive electrode was manufactured like the case of an example 18 only using the example of comparison 
2 1st component (namely, ** which does not mix the 2nd component to the 1st component). And except for the point 
using this positive electrode, the same nickel hydrogen battery as the case of an example 18 (capacity =l,500mAh) was 
manufactured. 

[0059] Constant-current discharge was carried out until the cell voltage was set to 1.0V by the discharge current of 
0.2CmA, after it kept each nickel hydrogen battery of evaluation 4 examples 18 and 19 and the example 2 of 
comparison at 20 degrees C and it carried out constant-current charge by the charging current of 0.1CmA(s) in this state 
for 15 hours. After the capacity of each cell was stabilized (after the charge-and-discharge capacity of each cell carries 
out abbreviation coincidence), constant-current charge of each cell was carried out by the charging current of 0.1 CmA 
(s) for 15 hours, and it was saved for one week within the 45-degree C thermostat. Among the retention period, day by 
day [ 1 ], it discharged until the cell voltage was set to 1 .0V by the discharge current of 0.2CmA(s), keeping each cell at 
20 degrees C, and day by day, remaining capacity was measured. It was based on the result and asked for change of the 
capacity retention of each cell in a retention period. A result is shown in drawing 6 . Even if the cell of an example 18 
is after one-week preservation, compared with the cell of an example 19 and the example 2 of comparison, its capacity 
retention is high about 15%, and it turns out that it is hard to carry out self-discharge so that clearly from drawing 6 . 
[0060] Moreover, in 70 degrees C, constant-current charge of the cell of examples 18 and 19 and each cell of the 
example 2 of comparison was carried out by the charging current of 0.1CmA(s) for 15 hours, and the elevated- 



temperature charging efficiency was investigated as compared with the charge capacity at the time of charging the 
V charge capacity at that time on these conditions in ordinary temperature (20 degrees C). A result is shown in drawin g 
7 . In addition, in drawing 7 , a 70-degree C charging efficiency makes a 20-degree C charging efficiency criteria 
(100%), and shows it at a rate over it. Moreover, 45 degrees C shows the capacity retention after one-week preservation 
to drawing 7 collectively. Since the separator of the above-mentioned feature is used for the cell of an example 18 in 
the positive electrode, including the 2nd component, drawing 7 shows excelling in capacity retention compared with an 
example 19, and excelling in both an elevated-temperature charging efficiency and capacity retention compared with 
the example 2 of comparison. 
[0061] 

[Effect of the Invention] It can realize the alkaline battery which shows a high charging efficiency, maintaining a high- 
rate-discharge property, even if the nickel electrode active material for alkaline batteries of this invention is the case 
where cell temperature is an elevated temperature, since the 1st component of a nickel hydroxide system and the 2nd 
component containing one sort of elements chosen from the specific element group are included. 
[0062] Moreover, it shows a high charging efficiency, maintaining a high-rate-discharge property, even if the alkaline 
battery of this invention is the case where cell temperature is an elevated temperature, since the above-mentioned nickel 
electrode active material concerning this invention is used. When an above-mentioned thing is used as separator, 
especially this alkaline battery is excellent in capacity retention, and cannot carry out self-discharge easily. 
[0063] Furthermore, since the initial chemical-conversion method of the alkaline battery concerning this invention 
includes the process which charges the alkaline battery of this invention in a predetermined cell temperature 
requirement, it can raise more the charging efficiency at the time of the elevated temperature of the alkaline battery 
concerned. 



[Translation done.] 



